Hsp27 protects the cytoskeleton and nucleus from the effects of 42 degrees C at pH 6.7 in CHO cells adapted to growth at pH 6.7.
CHO cells are normally sensitized to hyperthermia by acidic pH. However, CHO cells adapted to growth in pH 6.7 medium become less sensitive to heat killing at the reduced pH. The adapted cells maintain their ability to develop thermotolerance at pH 6.7 and their steady state intracellular pH is elevated. Furthermore, the small molecular weight stress chaperone, hsp27, is elevated in unheated cells maintained at pH 6.7. This report documents that the cytoskeletal and nuclear components of the low pH adapted CHO cells are resistant to 42 degrees C-induced collapse and protein accretion, respectively. Hyperthermia induced a perinuclear collapse of the microtubular cytoskeleton and an increase in the amount of insoluble protein associated with the nuclei and nuclear matrix fractions in the control cells heated at pH 7.3 or heated after acute acidification to pH 6.7. Protection from these effects was observed in the low pH adapted cells heated at pH 6.7. Hsp70 does not appear to play a dominant role in the response of the adapted cells to 42 degrees C. The induction of hsp70 during heating is abrogated by pH 6.7 in cells cultured at either pH 7.3 or pH 6.7. The resistance of the microtubular cytoskeleton to perinuclear collapse and the absence of protein aggregation in the nucleus during 42 degrees C may be due to the elevated levels of hsp27 both before heating and during the heat treatment. In summary, the phenotype of CHO cells adapted to growth at low pH includes resistance of the cytoskeleton to 42 degrees C-induced perinuclear collapse and resistance to 42 degrees C-induced aggregation of nuclear proteins, in addition to the reduction in heat cytotoxicity, upregulation of intracellular pH and upregulation of hsp27.